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EFFECTOF REARINGMETHODOXCIIUKAR SI :R\'1\ AL

BartclT. Slaiidi laii \. I* lin |a\ A. Roherson' , and X. I'nil |(

AUSTHACT,—Sun i\al nl adult cliukar-iuiprintcd. >j;anic tarui isil)liii<j;/liiiiuaii-inipiiutcd L and wild ihnkais was c-oniparcd

in three releases (two sites), (.'(jinhiiied results iuilicate similar i/' < .05) sniAJxal lor adult-iniprinti-d and wild cliukars. hut

lower rates (P < .05) for ijanie farm elmkars. With early l)ilia\ ioral conditioning, some potential exists for using captive-

icarcd iluikars to estalilisli new populations.

Kci/ tcoiil.s: cltiikdi: clinkiir rcariiiti. piirlri(hj(\ iinjtiiiitiit'j^. hiluii ior. iii'i}j}(i'^(iti(ni. suiriidi

Captixe-reared game liirds ixdea.sed in the

wild geiieralK liaxe poor .siinixal (CsermeK' et

al. 19(S3, Krauss et al. 1987). A probable reason

is beha\aoral deficiency (Hessler et al. 1970,

HoseberrN' et al. 1987). Hess (1973) reported

that imprinting is indispensable for surx-ixal of

an animal nnder natnral conditions. Tlialer

(1986) and IDowell (1989) obsened imprtned

pr(xlator-a\()idance behavior ot "properK"

imprinted game birds. Postnatal \isnal imprint-

ing as well as embrvonic anditon" imprinting

( Baile\ and Ralph 1975) appear to be important.

Om" objectixe was to e\ahiate snni\al ot cap-

tive-reared (adult chnkar-imprinted \s. conven-

tional game farm-reared) and wild chnkars

(Alcctohs chiikar).

Mi<:tii()13s .\xd Stuidv .\he.\s

.Adnlt-im printed C'hnkars

(;hukar (;ggs were expensed dming the final

week of incubation to recorded adult chiikar

xocalizations. The recordings, from the (Cornell

LaboratoiA of ()rnitliolog\ Libran of Natural

Sounds, appeared to fit the descri])tion of (he

"rally call" described 1 )\- Stokes ( 1 96 1 ) ( rec( )\d(. ( 1

\ ocalizations of incubating or brooding hen chn-

kars were not a\ailablc).

The brooding facilitA was a 6.1 x 15.2x2.1-m

room at tlie Brigham Young llui\ersit\' (BYU)
F()ultr\ He.search Unit (Proxo, Utah). Fecnl and

watei" were provided tiiioiigh automatic s\s-

tems, and cliukar habitat was mimicked b\ co\-

cMTUg the floor with gra\('l. small shrubs, grass,

and rocks.

(Jhicks were removed troiu the iucubatoi-

within 5 h after hatching and transferred to the

brooding facilitv' without allowing exposure to

humans. Six adult cliukars were released so that

the chicks could \istiall\ imprint on th(Mu.

When four weeks old, the chicks were allowed

to access a 5.6 x 22.9 x 2-m outdoor pen. Tlic

outdoor pen was xisualK isolated because of its

solid walls and the netting-cox ered top. ("oxer

xx'as proxided bx' grass, small shnibs, and txxo

deciduous trees.

A haxx'k mod(d was passed (ropc/pullex'

.sxstem) ox-erthepen and a dog introduced twice

xxeeklx so chicks could as.sociate adults" alarm

calls xxitli predator pre.stMice.

CameFarm (>'hnkars

(Ihnkars (same genetic stock as the adult-

imprinted birds) xxere rai.sed at the Utah Dixi-

sion of Wildlife Resources (DWR) C^ame Farm

in Springxille, Utali, under conxentional meth-

ods (broock'd in l)ox-tx]-)e brooders, fed and

watered xxith humau conlacl [sibling/hnman-

imprinted], antl moxcd into ni<j;lit pens at lour

xxeeks of age).

Wild Cliukars

Wild chukars xxere trapped iu the Dugwax'

and Hiomas ranges, Utah. 3-5 .August 1989.
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Release Site I

Antelope Island, located in the Great Salt

Lake in Da\'is Count); Utah, varies in elevation

from 1282 m to 2010 m. In size it is 24 x 8 km
and co\ers 10,409 ha. Rock)' slopes and grass-

land are the dominant ecological t)'pes. Average

\earl\- high and low temperatures are 38.9 and

-12.2 C, respecti\elv (Jones 1985). Antelope

Island had self-peipetuating and self-sustaining

chukar populations until the severe winter of

1983-84, after which no chukars were obsened.

On 8 August 1989 (release I), 80 chukars from

each group were released, 13 ol which were

equipped with haclqxick-mouut radio transmit-

ters (Slaugh et al. 1989, 1990). On 2 May 1990

(release 111) 65 adult-imprinted, 65 game farm,

and 4 wild chukars were released; 9 chukars in

each captive- reared grf)up and all 4 of the wild

group were fitted with radio transmitters.

Radios were attached to even' fifth bird cap-

tured from the capti\'e-reared groups to reduce

bias from ease (jf capture. All birds were fitted

with patagial tags and legbands. Captive-reared

chukars were 14 weeks old in release I and 22

weeks old in release III. Wild chukars in all

releases were trapped 3-5 August 1989.

Eighteen coyotes (Canis latrans) were

remox'cd from site I preceding the 1990 release.

MortalitN data were recorded dail\ during the

first two weeks, tlu^u weekK thereafter.

Release Site II

Th(> second studv site was the Sterling

IIollowA\ind Rock Ridge area of Spanish Fork

Canyon. This area ranges in elevation from

1470 m to 3057 m, and the dominant ecological

t)pe is mountain brush. Annual precipitation

a\erages between 38.8 cm and 52 cm. Average
yearly high and low temperatures are 40 C and
-30 C, respecti\el\.

On 25 September 1989 (release II), 1 1 birds

Ironi each group were radio-marked and
released at site II. Captive-reared groups were
21 weeks old. Mortalit) was recorded daiK for

t^\'() weeks, then weekK thereafter.

Statistical AuaUsis

Data were anaKy.ed using a Product limit

(Kaplan-Meier) estimator; a k)g rank test was
used to compare sunixal cui-ves (Pollock et al.

1989). Onl) radio-markt>d birds were compared
since their obsenation was not biased b\ ea.se of
approach and proximit)- to release site.

Results

Release 1

All adult-imprinted and game farm chukars

(both radio and patagial tagged) died within

three weeks of release (Fig. 1) with no differ-

ences between groups (P < .05). Wild birds

decreased in number shortly thereafter but

experienced higher sunival rates (F < .05) than

captive-reared groups. Coxote predation was

the principal cause of mortality.

Release II

There were no significant (F < .05) differ-

ences (Fig. 1).

Release III

Mortality was similar (F < .05) for the adult-

imprinted and wild groups but higher (F < .05)

for game farm chukars (Fig. 1).

All Releases

Combined data for releases 1, 11, and III indi-

cate similar (F < .05) suni\ al for wild and adult-

imprinted groups, both having higher (F < .05)

\alues than game farm birds (Fig. 1).

Discussion

During relciLse 1, wild birds mo\ed (juickh' to

high, I'ockA areas, whereas captive -reared birds

remained at lower elexations and sought co\'er in

the sp(U\se vegetation, where they suffered liigh

mortalits'. Immediatelv following demise of cap-

ti\e-reared birds, wild birds began to be killed.

Adult-imprinted and wild birds demonstrated

the greatest fear response to human presence,

whereas game farm birds tolerated approach.

These findings correspond with those of

CsenneK' et al. (1983), who found that red-

legged partridges {Alectoris nifa) displaved

greater fear response toward humans when iso-

lated from them during imprinting. The flight-

ier behaxior of the adult-imprinted chukars

would likeK' proxide more hunting sport than

game farm birds but did not offer sufficient

suivix al ad\ antage under the existing predator

j)r("ssur('.

Adult-imprinted birds appareiitK had a

behaxioral adxantage over the game farm birds

tliat was not ex|oressed in release 1 but was

demonstrat(Hl at release II, apparentK due to

lower prcxlator pressure. Wild chukar m()rtalit^•

was similar for releases I and II.
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RELEASE RELEASEII

Adult imprinted

O Gamefarm

A Wild

RELEASE ALL RELEASES

Fig. 1. Chiikar sunival prohahilitN cuncs: i 1 i release I ( Aiitt-lope Islainl. S August-15 Noveniher 19S9) —no difference

(P < 0.5) between game larni and adult-imprinted elmkar.s. hut botli group.s are lower than wild ehukar.s; (2) release II

(Spanish Fork Canyon, 5 Septemher-12 December 1989) —no differences (P < .05) between gronps; (3) relea.se III

(Antelope Island. 2 May-S Augnst 1989) —no differences (P < .05) between adult-imprinted and wild, but lioth groups are

higherthiui game form chukars; (4) all releases —no differences (F < .05) between adult iiiiiiriiited and wild, but k)wer for

iiame farm chukars.

Re.sult.s irom rcle;i.se III iiulicated tliat .sur-

vival on Antelope Island for all groups was

greater than in the prexious \'ear, especially for

the a(lult-ini[)rintecl group. The iinproxcnu^nt

was attributed to predator remoxaf wliieli nia\

he heneficial e\en in establishing transj)huit(Hl

wild birds in good habitat. Season ot the year

ina\ ha\'e affected sunixal as altematixe pre\'

abunchmce and predator location on the island

nia\ ha\e \aried. |()nkel (1934), however,

obsened little difference in chiikar siuAival

related to sea.son of release.

Combined data from all releasees suggest that

captixe-reared chukars can be used to establish

wild populations if gixcn properearlvbehaxioral

conditioning. This stiuK, howe\er, does notpro-

\ ide intorniation on reproductive success.

ACKNOWLFDCMF.XTS

Weexpress appreciation to the Utah Dixision

of Wildlife Resources for project hmding, also

to M. A. Lar.s.son and
J.

Fillpot (Utah Dixision

of Parks and Recreation —Antelope Island State

Park) and BYU and DWRpersonnel who

as.sisted with the project, and to C;. C. Pi.\ton

(BYU Statistics Department) for statistical

assistance.

IJTFHATI'I^K ClTFD

H\ii i;v K. D., and K. M. Rm.imi. 1975. The effects of

embiAonic exposure to pheasant \ociJi7,ations in later

call identification bv chicks. Canadian |ournal of Z(X)I-

og\ 53: 1028-1038.'



28 Ghkat Basin Naturalist [N'olunie 52

CSF.HMKLV. D., D. Mainakdi. andS. Si'ano. I9S3. Escape-

reaction of captixc \oung recl-Iej;j;ecl partridges

{Ah'ctoris nifa) reared with or without \isual contact

witli man. Applied Animal Etholog) II: 177-1S2.

DouKl.l. S. 19S9. Hearing and prcdation. The Game('on-

senancN Amiiial Ri'\iew 20: <S.'>-<S8.

Hkss. E. H. 1973. Imprinting: earh experience and tlie

developmental ps\chohiology of attachment. \an

N'ostrand Heinholcl Company NewYork. 472 pp.

IlKssLKU. E..
J.

R. Tkstkk, D. B. SiMFF. and M. M.

Nlll.SON 1970. A biotelemetr\- study of sunixal of

pen-reared pheasants released in .selected habitats.

Journal of Wildlife Management ;34: 267-274.

Jones. C. D. 1985. A manual of the vasculiu- flora ol Ante-

lope Island State Park. Da\is Co., Utah. Unpublished

master's thesis, Brighani Young Universits, Provo,

Utiili. 101 pp.

JoNKKL. C. M. 1954. A comparative stuck oi I'all and spring

rele;ised chukar partridges (Alcctoris 'graced (hitkarl

Unpublished master's thesis, Montana State Unixer-

sit\. Bo/.eman.

Kkaiss. G. D., II. B. (;ha\ KS and S. M. Zf,h\ anos I9S7.

Sur\ival of wild and game-farm cock pheasants

releiised in Pennsvl\ania. Journal of Wildlife Manage-

mt'nt 51: 55.5-559.

F()l,l.()( K K. II., S. R. WiNTFHSTFIN. C. M. BUNCK, and

P. D. Gl inis 19S9. Sur\i\al imalvsis in telemetn' stud-

ies: the staggered entn' design, foumal of Wildlife

Mimagement 53: 7-15.

RosKBKHHV.
J.

L.,D. L. ELF.swouTii.aiKl W. D. Kli.mstka

1987. Comparative post-release behavior and survival

of wild, semi-wild, and game fiu^m boliwhites. Wildlife

Society Bulletin 15: 449-455.

SiAi c;ii. B. T,
J.

T Flindfhs.
J.

A. Rohfkson. iuid N. R
Johnston 1990. Effect of backpack radio trimsmitter

attachment on chukar mating. Great Basin Naturalist

50: 379^80.
Slai(;if B. T,

J.
T Flinufhs.

J.
A. Robekson M. R.

Olson. ;md N. P. Johnston 1989. Radio transmitter

attachment for chukars. Great Basin Naturalist 49:

632-636.

Stokfs. a. W. 1961. N'oice antl social behaviour of the

chukar partridge. Condor 63: 111-127.

Thalfi^ E. 1986. Studies on the behavior of some
Plia.sianiddc chicks at the Alpenzoo —Innsbnick. Pro-

ceedings of the III" International Symposium on

Pheasants in Asia 1-12.

Received 12 June 1991

Accepted 14 Jdniuin/ 1992


